Morphometric analysis of Rhodnius prolixus Stal (Hemiptera:Reduviidae) midgut cells during blood digestion.
Post-feeding ultrastructural modifications to the midgut cells of Rhodnius prolixus are quantified using morphometry. Changes in relative and absolute volumes and/or surface areas are demonstrated for the whole cells, nuclei, mitochondria, rough endoplasmic reticulum, lysosomes, Golgi apparatus, storage vesicles, glycogen, microvilli, and basal labyrinth, before and during blood digestion. These parameters are separately determined for cells from each of the three midgut regions, and are correlated against previously published cycles of digestive enzyme activities. The results support the proposed division of the midgut of R. prolixus into three functional regions: the anterior midgut or crop is the site of water transport immediately after feeding, and of lipid and glycogen storage. No protein digestion occurs in this region. The anterior intestine is the site of most proteinase synthesis and secretion, although limited absorption and nutrient storage also occurs. The posterior intestine is responsible for some secretory activity, but is also implicated as the most important region for absorption of digested nutrients and for carbohydrate absorption and storage.